Introduction
eProof files are self-contained PDF documents for viewing on-screen and for printing. They contain all appropriate formatting and fonts to ensure correct rendering on-screen and when printing hardcopy. DJS sends eProofs that can be viewed, annotated, and printed using the free version of Acrobat Reader 7 (or greater). These eProofs are "enabled" with commenting rights, therefore they can be modified by using special markup tools in Acrobat Reader that are not normally available unless using the Standard or Professional version.
The screen images in this document were captured on a PC running Adobe Acrobat Reader version 8.1.0. Though some of the images may differ in appearance from your platform/version, basic functionality remains similar. At the time of this writing, Acrobat Reader v8.1.0 is freely available and can be downloaded from: http://www.adobe.com/products/acrobat/readstep2.html 
B. Select a commenting or markup tool

C. Keep a commenting tool selected
Multiple comments can be added without reselecting the tool. Select the tool to use (but don't use it yet).
• Select View > Toolbars > Properties Bar.
• Select Keep Tool Selected. 
Annotating
Using the comment and markup tools
To insert, delete, or replace text, use the Text Edits tool. Select the Text Edits tool, then select the text with the cursor (or simply position it) and begin typing. A pop-up note will appear based upon the modification (e.g., inserted text, replacement text, etc.). Use the Properties bar to format text in pop-up notes. A pop-up note can be minimized by selecting the button inside it.
The Properties bar
The Properties bar can be used to format text and select options for individual tools.
To view the Properties bar, do one of the following:
• Choose View > Toolbars > Properties Bar.
• Right-click the toolbar area; choose Properties Bar.
• Select [Ctrl-E] 
Reviewing changes
To review all changes, do the following:
• Select the Show button on the Comment & Markup toolbar.
• Select Show Comments List.
Note: Selecting a correction in the list will highlight the corresponding item in the document, and vice versa.
The eReturn process
A. An email is received that contains a link to the eProof of the article: http://eproofing.dartmouthjournals.com/pdfproofing/journal1234.pdf B. Click on the link to open the proof with the internet browser. Select "Save As" from the browser's 'File' menu to save a copy of the PDF to the desktop or other folder. E. Save the PDF file, now with annotations, and return according to the instructions provided by the DJS journal manager.
Inserting symbols or special characters
An 'insert symbol' feature is not available for annotations, and copying/pasting symbols or non-keyboard characters from Microsoft Word does not always work. Use angle brackets < > to indicate these special characters (e.g., <alpha>, <beta>).
Editing near watermarks and hyperlinked text
eProof documents often contain watermarks and/or hyperlinked text. Selecting characters near these items can be difficult using the mouse alone. To edit an eProof which contains text in these areas, do the following:
• Without selecting the watermark or hyperlink, place the cursor near the area for editing.
• Use the arrow keys to move the cursor beside the text to be edited.
• Hold down the shift key while simultaneously using arrow keys to select the block of text, if necessary.
• Insert, replace, or delete text, as needed.
The Andean domesticate Lepidium meyenii Walp. ( " maca " syn. L. peruvianum Chac ó n) (Brassicaceae) is one of the highest-elevation crops on earth ( National Research Council, 1989 ) . Adapted to cool and arid conditions, it is typically grown in the Junin and Cerro de Pasco Departments of Peru ( Bonnier, 1986 ) . Lepidium meyenii is the only member of the large, cosmopolitan genus Lepidium that forms a fl eshy hypocotyl and root, which resemble those of two other cultivated but divergent members of the Brassicaceae, the radish and turnip ( Li et al., 2001 ) . Root extracts from L. meyenii have high nutrient concentrations and unique bioactive compounds (i.e., glucosinolates, isothiocyanates, macamines, and macamides; Gonzales et al., 2008 ) that are noted for their potential antioxidant and hormonal regulatory activities. With increasing interest in the use and preservation of lesser-known crops and the heritability of biomedical compounds comes a need for genetic markers that can be used to investigate the origins, taxonomy, population structure, and links between genotype and phenotype within L. meyenii . As a step toward developing a comprehensive set of markers for L. meyenii , we used an available chloroplast genome (cpDNA) sequence and a bioinformatics approach to develop eight cpDNA-specifi c microsatellite markers for the species that also broadly amplify across Lepidium .
As a result of their uniparental inheritance and the relatively slowly evolving nature of individual cpDNA microsatellites, cpDNA markers are sometimes considered of limited utility to population genetic studies in plants. However, the application of numerous linked maternally inherited markers (cpDNA microsatellites) has considerable potential for investigating an octoploid taxon of potential hybrid origin ( Ebert and Peakall, 2009 ). In particular, we plan to use these markers in future studies of L. meyenii to identify broad population substructures and to better understand the origin and maternal ancestry of this polyploid species in relation to biparentally inherited nuclear markers.
METHODS AND RESULTS
Using the L. virginicum complete cpDNA genome sequence (T. Hosouchi et al., unpublished data; available online at http://ncbi.nlm.nih.gov/nuccore/139388889) and the software package CID (Freitas et al., 2008) , we proceeded with high-throughput microsatellite (SSR) marker identifi cation and primer design. Applying the default SSR detection parameters (mononucleotide repeats ≥ 10; di-repeats ≥ 6; tri-repeats ≥ 5; tetra-, penta-, hexa-repeats ≥ 5; maximum number of nucleotides separating two or more SSRs to establish compound loci = 100), CID identifi ed 64 SSRs, including 20 (A) x , 39 (T) x , 4 (AT) x , and 1 (TA) x repeat motifs. To focus on the markers most likely to be polymorphic among closely related individuals, the set was reduced to 19 SSRs that included the longest mononucleotide ( ≥ 13) and dinucleotide ( ≥ 6) repeats. Each of these SSRs and ± 200 bp of 5 ′ and 3 ′ sequence were then compared to available sequences in NCBI through BLAST searches. BLAST results were used to identify potential variability at each locus and conservation • Premise of the Study: As a crop and medicinal plant, the octoploid Andean endemic Lepidium meyenii suffers from taxonomic uncertainty. Few molecular markers are available to genotype individuals or track gene fl ow in wild and cultivated material.
• Methods and Results: Using available sequence data, eight cpSSR primer pairs were developed for L. meyenii. Levels of polymorphism checked in 56 individual L. meyenii , including cultivated and wild material, revealed that the number of alleles per locus ranged from three to fi ve, and intrapopulation allele frequencies ranged from 0.071 to 1.0. Polymerase-chain-reaction screens using our cpSSR primers in 27 other Lepidium species and three Coronopus species suggested a high degree of interspecifi c amplifi cation.
• Conclusions: These polymorphic cpSSR markers should prove useful in characterizing genetic variation among cultivated and wild L. meyenii. Additionally, interspecifi c amplifi cations suggest that these markers will be useful for the study of related taxa.
Key words: cpSSR; Lepidium meyenii ; maca; microsatellite. Notes: Primers are given in 5 ′ to 3 ′ orientation, including each 5 ′ dye label 6-FAM or HEX, as they would be ordered for oligonucleotide synthesis. " F " and " R " designate forward and reverse primers, respectively. " Size " refers to the nucleotide length range of the amplifi ed microsatellite fragment in L. meyenii , " T a " refers to annealing temperature for PCR reactions, and * designates LeviCp138682 -138882 as an optimized primer pair prior to 6-FAM dye labeling; however, this marker was diffi cult to consistently amplify after adding 6-FAM to the forward primer. Table 2 . Microsatellite allele frequencies sampled within six populations of L. meyenii ( n = number of individuals). Alleles are designated by an allele fragment size followed by the proportion in which the allele occurred within samples from the designated population. Asterisks denote cultivated populations.
Carahuamayo, Peru ( n = 6) Cerro de Pasco, Peru ( n = 9)
Huancayo, Peru ( n = 7)
Huayre, Peru ( n = 6) ' Red ' * ( n = 14)
' Yellow ' * ( n = 14) To assess the utility of each marker across the genus and within L. meyenii , we tested amplifi cation of the 16 primer pairs in 28 North and South American Lepidium species, including L. meyenii accessions (Appendix 1). DNA samples were isolated from fresh greenhouse-grown material using the protocol of Alexander et al. (2007) . For diffi cult-to-extract herbarium samples, this protocol was modifi ed to include 30 µ L of Qiagen proteinase K ( > 600 mAU/mL stock solution) in the grind buffer, followed by an overnight room-temperature incubation on a horizontal shaker. Polymerase chain reaction (PCR) amplifi cations were performed using 10 μ L total reaction volumes prepared using 1 μ L of genomic DNA with a 9-μ L mix containing 1 × PCR buffer (10 mM Tris-HCl, 50 mM KCl, 2.5 mM MgCl 2 ), 100 μ M of each dNTP, 0.5 μ M of each forward and reverse primer, and 1.5 units of Taq . Samples were amplifi ed with a denaturing step of 94 ° C for 3 min, followed by 15 -35 cycles of 94 ° C for 30 s, annealing temperature and time (see Table 1 ) , and 72 ° C for 30 s, followed by one fi nal extension cycle of 72 ° C for 7 min. Success of amplifi cations was judged using UV transillumination after electrophoresis in 1% agarose gels stained with EtBr. Eight of the primer pairs ( Table 1 ) consistently amplifi ed single bands in L. meyenii ( Table 2 ) and individuals from other Lepidium species (Appendix 1).
The forward primer for each of the eight cpSSR markers was 5 ′ labeled with HEX or 6-FAM to enable the use of Applied Biosystems dye set D and the Genescan 500 ROX standard (Applied Biosystems, Foster City, California, USA) on the Laboratory for Evolutionary and Ecological Genetics (NMSU) ABI 3100 DNA sequencer. Unlabeled LeviCp138773 primers consistently amplifi ed in many samples; however, this marker became diffi cult to amplify after the addition of a 6-FAM. Allele sizes and frequencies for all other microsatellites applied to 56 samples of L. meyenii (Appendix 1) are given in Table 2 . The number of alleles per locus across all samples ranged from three to fi ve, and intrapopulation allele frequencies per cpSSR ranged from 0.077 to 1.0. The range of allele sizes and frequencies recovered from the " Red " hypocotyl and " Yellow " hypocotyl cultivated " populations " from Horizon Herbs & Seeds, LLC, in Oregon suggest that these markers may indeed contain suffi cient variation for characterization of larger samples of cultivated material.
CONCLUSIONS
These cp microsatellites detect greater levels of polymorphism within L. meyenii than previously reported for population-level markers (RFLPs and RAPDs; Toledo et al., 1998 ) and show considerable promise for studying many other Lepidium species (Appendix 1). These markers should be useful for population genetic applications and should inform future investigations of population structure, maternal inheritance, gene fl ow, and the identifi cation of Lepidium plant material. In combination with existing marker systems, the cpSSRs identifi ed here should shed new light on population-level processes in L. meyenii and in the genus overall.
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